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Process for conversion of H3,4-dimethoxyphenyI).5.ethyI.7,8Hlimethoxy-4.methyJ.5H.2 J- 
benzodiazepine (+) enantiomer to (-) enantiomer 



The invention is a process to convert l-(3,4- 
dimethoxyphenyl)-5-ethyl-7,8-dimethoxy-4-methyl-5H- 
2,3-benzodiazepine (+) enantiomer to (-) enantiomer. 
Tofizopam is a beneficial psych ovegetative regulator. 

Our previous research has established that racemic 
tofizopam is resolvable. For the purpose of producing 
enantiomers, a resolving agent, preferably an optically 
active acid (e.g. dibenzoyl-d-tartaric acid) is added to a 
solution of racemic tofizopam in water and a solvent 
immiscible with water. The enantiomer salt that crystallises 
out is filtered, whereupon water and, if necessary, a solvent 
immiscible with water (e.g. chloroform) are added 
separately to the crystals and the mother liquor. Thereafter, 
the a base is added to the mixture, the aqueous and non- 
aqueous phases are separated, as is, where appropriate, the 
segregated enantiomer, the aqueous mother liquor is 
extracted an arbitrary number of times, the relevant phases 
are combined, dried and boiled down, and the resulting 
enantiomers are collected. It has been found that the (-) 
configuration enantiomer, which occurs in the form of two 
oppositely-rotated conformers, is considerably more 
efTective than the (+) enantiomer, as proved by the 
following action data: 

Motility-inhibition in mice: (ED 50 mg/kg) 
(-) enantiomer 34 
(+) enantiomer: 56 



Pain relief effect in mice: (ED X mg/kg) 

(-) enantiomer 85 
(+) enantiomer: 400 

This requires the less effective isomer to be 
converted to the (-) enantiomer. However, the conversion 
can only be implemented via racemate, and no procedure 
for this is known from the literature. 

The objective of our work was to racemize tofizopam 
enantiomers and thereby to develop a process for 
converting the (+) enantiomer to the (-) enantiomer. 

it was found that tofizopam enantiomers racemize in 
polar solvents in the presence of a basic catalyst above 
room temperature. Usually, the racemic composition cannot 
be sufficiently approached with a single racemization, but 
the process may be repeatedly applied to partly racemized 
material until the desired enantiomer proportion has been 
achieved. The operation may be repeated up to three times 
with any enantiomer of arbitrary purity. 

This invention is a means of converting the 
tofizopam enantiomer by racemizing in a polar solvent, 
preferably dimethyl formamide, in the presence of a basic 
catalyst, most effectively potassium tertiary butoxide, 
between 20-150°C, optimally around 100°C If desired, the 
process may by repeatedly applied to the resulting partially 
racemized material until the desired enantiomer proportion 
is achieved. 
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The resulting, largely racemic-composition, tofizopam is 
resolved by a known means. The resulting enamiomers 
may be purified by a known means or by repeated 
resolution or by dissolving the raw enantiomer in an 
organic solvent, filtering the crystal racemate precipitate, 
boiling off the mother liquor, dissolving the residue in 
water and crystallizing the enantiomer. 

By the process of the invention, the less effective (+) 
enantiomer is converted to the more effective, and thus 
more valuable, (-) enantiomer 

The process of the invention is presented in the 
following examples: 

Example 1. 

3.0 g of (+) M3,4-dimethoxyphenyl)~S-ethyl-7,8- 
dimemoxy-4-methyl-5H-2,3-benzdiazepine [sic] ([a] 20 ** = 
+394° (c:3,CHC! 3 ), (+) enantiomer content: 89.2%, 
dominant conformer content: 93.1%) is dissolved in 20 ml 
DMF, and 20 ml of benzene is added. The benzene is 
distilled out of the resulting solution in nitrogen flow, and 
1.0 g potassium tertiary butoxide is added to the residue. 
The mixture is held at 100°C for 5 hours, and after cooling, 
10 ml of water is added and extracted with 3 x 20 ml. 
chloroform. The combined chloroform solutions are shaken 
with 5 ml of water, and the chloroform is dried with 
Na 2 S0 4 and then distilled. 
Weight of resulting matter: 2.9 g (96.7%) 
[a] 20 546 = + I70°(c:3,CHCl3) 



(+) enantiomer content: 73.7%, 
Dominant conformer content: 81.2%) 



Example 2. 

Starting with 5.0 g of (+) I -(3,4-dimethoxyphenyl)- 
5-ethyl-7,8-dimethoxy-4-methyl-5H-2,3-benzdiazepine 
[sic] ([ccj 20 ** = +207° (c:3,CHCI 3 ), (+) enantiomer content: 
76.7%, dominant conformer content: 83.0%), proceed as in 
example 1. 

Weight of resulting matter 4.9 g (98%) 

[a] 2 °546 = +102 o (c:3,CHCI J ) 

(+) enantiomer content: 66.6%, 

Dominant conformer content: 76.8%) 

Patent claim: 

Process for conversion of 1 -(3,4-dimethoxyphenyI)- 
5-e%l-7,8-dimethoxy^-methyl-5H-2,3-benzodiazepine 
(+) enantiomer to (-) enantiomer by racemizing the 
enantiomers and by subsequent resolution. This involves 
racemizing the l-(3,4-dimethoxypheny1)-5-ethyl-7,8- 
dimethoxy-4-methyl-5H-2,3-benzdiazepine [sic] 
enantiomer in a polar solvent, preferably dimethyl 
formamide, in the presence of a basic catalyst, optimally 
potassium tertiary butoxide, at a temperature between 20 
and 150°C, optimally around I00°C, repeated an arbitrary 
number of times if desired. The resulting racemate is 
separated from the mixture and finally resolved by a known 
means. 
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Erjdnis az H3,4-dimetoxifenil>-5-etil-7,8-dimetoxi-4- 
-metil-5H-2,3-benzodiazepin (+) enantiomerj^nek (-) enantiomeric 

alaldtasara 
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A talalmany targya eljiris 1 <3,4-dimetoxifenil> 
»5*til-7,8«iimetoxi^.metil- 5H-2 ,3-bcnzodaazcpin (a 
toval>biakban: tofizopam) (+) enantiomerjenek (-) 
enantiomeric alakitisara. A tofizopam el&hyoe 
pszichovegetariv regulator. 

Eldzd kutatasaink soran megillapftottuk, hogy a 
racem tofizopam rezolvalhat6. Az enantiomerek eld- 
allitisa ce*pb61 a racem tofizopam vizzel es vala- 
mely vizzel nem elegyedd olddszerrel keszult oldata*- 
hoz rezolvaloszert, eldnyosen optikailag aktfv savat 
(pi . dibenzoil-<l>bork6sava t) - adunk~_ A kristilyosan 
kivald enantiomer-sdt szfirjtik, hozzi 6s az anyalug- 
hoz kulfin-kttlon vizet, es adott esetben vizzel nem. 
elegyedd szerves oldfezert (pL klorofonnot) adunk. 
Ezutan lugot adunk az elegyhez, a vizes e* nemvizes 
fazist, illetve adott esetben a Irivalt enantiomert el- 
kul6nitjuk, a vizes anyalugot tetszes szerintf alka- 
lommal extiahArjuk, a megfeleld fazisokat egyesit- 
jfiK 8ziritjuk y bepardjuk, es a kapott enantiomere- 
ket fisazegytijtjulc Azt is megallapitottuk, hogy a 
(-) konfigurfcioju enantiomer, amery kit eflent^tes 
forgatisu konfonner foimajiban jelentkezik, jelen- 
tosen jobb hatasu, mint a (+) enantiomer, amit az 
alibbi hatas-adatok igazolnak: 

Motflitis^tlas egeren: (ED» 0 mgfkg) 



(-) enantiomer: 
(+) enantJomer: 



34 
56 



Fijdalomcsfllapitd hatis egeren (Ed 5 0 mg/kg) 
(-) enantiomer: 85 
(+) enantiomer: 400 

5 Eze'rt szOkseges a kevesbe' hatisos izomer atalaki- 
tisa (-) enantiomer^. Az dtalakftis azonban csak 
racemiton keresztul valdsithatd meg, erre vonatkoz6 
djiras viszont az iiodalomban eddig nem volt isme- 
retes. 

10 Munkank soran celul tfiztuk ki tofizopam -enanti- 
omerek racemizilasara, s ezaltal a (+) enantiomer 
H enantjomerre' alakitisara szolglld eljaras kidoJgo- 
zasit 

Arra a felismeresre jutottunk, hogy a tofizopam- 
15 -enantiomerek poiaros olddszerben, bazikus kata- 
lizitor jelentete'ben, szobahdmenelclet feietti 
hdme*rseTdeten racemizaJodnalc Egyszeri racemizi- 
cr6vai irtaldban nem kozelftheto meg elegge* a ra- 
cemdsszettel, de a kapott reszlegesen racemizild- 
20 dott anyag a kfvant enantiomer-arany ellreslig azo- 
nos m6don ismltelten racemizalhatd. Ezt a muvele- 
tet barmelyik, tetszdleges tisztasagu enantiomerrel 
legferjebb 3 alkalommal keD megisme'telni. 

A talalmany szerint tehit ugy jarunk el, hogy az 
25 dtalakftand6 tofizopam-enantiomert polaros old6- 
szerben, ceTszertien dimetil-foimamidban, bazikus 
katalizitor, eldnyosen kalium-tercier-butoxid je- 
lenle*te < ben, 20-1 50 °C, eldnyosen 100°C koruli 
hdmirseldeten racemiziljuk, kivant esetben a ka- 
30 pott, reszlegesen racemizal6dott anyagot a kfvint 
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enan tiomer-ar Sriy el£n*s£ig ism&elten racemizaMjuk, 
es a kapott, kozelitoleg racem 6sszet€teia tofizopa- 
mot onmagaban ismert modon rczolvdljuJc A kapott 
enantiomerek tiszu'tasa dnmaga*ban ismert m6don 
vagy ismSteh rezdvflassal tortenhet, vagy ugy, hogy 5 
a nyers cnantiomcrt szcrvcs old6szerben ddjuk, a 
kristilyosan kivald racemitot sztirjuk, es az anyalu- 
got leparolva es a maiaddkot vizben oldva az cnan- 
tiomcrt kikiistalyosftjuk. 

A talalmany izeiinti eljirassal a kevesbe* hatasos 10 
(+) enantiomcr a hatasosabb, s eze>t leayegesen 
erteleesebb (-) enantiomeric* alakfthat6. 

A talilmany szerinti eljarast az alabbi pCldikon 
mutatjuk be: 

IS 

1. pflda 

3,0 g(+) l<3 > 4Klimetoxifenil>5-etil-7 > 8-dinietoxi- 
-4-metil- 5H-2,3-benzdiazepint [ft]?5 6 = +394 0 (c: 3, 20 
CHCUX (+>enantiomer-tartalom: 89,2%, dominans 
kon former tartalom: 93,1%) feloldunk 20 ml 
DMF*ben es 20 ml bcnzolt adunk hozzl A kapott 
oldatb6i nitrogen iramban ledesztiMjuk a bcnzolt, 
majd 1,0 g kaTium-terder-butoxidot adunk a mara- 25 
ddkhoz. A kapott elegyet 5 6rin it 100°C-on tart- 
juk, majd lehtftea utin 10 ml vizct adunk hozzi, 6s 
3x20 ml kloroformmal extrahaljuk. Az egyesftett 
kloroformos oldatokat 5 ml vizzel kirazzuk, majd a 
kloroformot Na 2 S0 4 -cn szaritjuk, vegul ledcsztiM- 30 
juk. 

A kapott anya* surya: 2,9 g (96,7%) 
[ftjIJ^+nO^c: 3, CHQ 3 ) 



(+>eiiantiomer-tartalom: 73,7% 
Dominins konformcr-tartalom: 81,2%. 



2, pflda 

5,0 g(+) l-<3,4^metoxifenil>5-etil-7,8-dimetoxi- 
4-metil-5H- 2^-benzdiazepinb31 l[ct)lU s + 207° (c: 

3, CHCI3), (+>enantiomer-tartalom: 76,7%, domi- 
nins konformer-tartalom: 83,0%/ kiindulva, minden- 
ben az 1. p&daban lefrtak szerint jSrunk el. 

A kapott anyae sulya: 4,9 g (98%) 
[a]2$ 6 =+102*(c: 3, CHC1 3 ) 
(+>enantiomer-tartalom: 66,6% 
Dominins konformer-tartalom: 76,8% 



Szabadalmi iginypont: 

Eljaias az K3,4-dimetoxifenil>5-etil-7,8-dimet- 
oxi-4- metil-5H-2,3 : benzodiazepin (+) enantiomen> 
nek (-) enantiomerre* alakftasara az enantiomerek 
racemizkliaa s az azt kdvetd rezolvalas utjan, azzai 
jeHemezve, hogy az dtalakftandd l-(3,4-dBmetoxife» 
nil>5-e til-7,8-dimetoxi^rnetil-5H-2,3-benzdiazepin- 
^nan tiomert pdaros ddfezerben, celszerflen dime- 
til-formamidban, bazflcus katalizitor, elSnyosen ki- 
fium-tercier-butoxid jelenlltlben 20-150 °C, el6- 
nydsen 100 °C koruli homerseTdeten - kivant eset- 
ben tetszes szerinti alkalommal isme'telten - racem> 
zaljuk, a kapott racemitot az elegybol elkittonftjuk, 
vegul dnmagkban ismert rrrfdon rezolvaljuk. 
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